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the absorbing section (19) through tlie liquid medium (20). 



(57) Abstract: A projection video 
device (1000) comprises a light 
source optical sfystem (121) emitting 
a source light (122), video display 
elements (7a-7c) each having a 
display surface (127) on which 
a plurality of micromirrors (301) 
driven according to a control signal 
indicative of a specified video are 
arranged to reflect the source light 
(122) impinging on the display 
surface (127) toward first and second 
directions to produce first and second 
lights (10b), (10a), a prism (6) 
transmitting the first and second 
lights (10b). (10a). a projection 
optical system (8) for projecting the 
first light (10b) passed through the 
prism (6), an absorbing section (19) 
for absorbing the second light (10a) 
passed through the prism (6), and 
cooling sections (22, 23, 24) for 
cooling the absorbing section (19) 
with a liquid medium (20). The first 
light (10b) carries information on a 
specified video, the liquid medium 
(20) is coupled optically to the prism 
(6), and the second light (10a) reaches 



wo 02/19027 Al 



(57) 

^w-Mfik^mm 1 0 0 0 i 2 2 ^^-rs^in^t^^ 1 2 1 ^ 

p S 7- 3 0 1 S:|g»J-r S ^iz\Z^D, 1 
2 7 CA*frsy-X^ 1 2 2 £^ 1 0;fy|Rl*3J:t^^2 (D;^r^{CKI>fbT-^-n^* 
n^lCD5tl 0 b*5j:t;:m2(^^l 0 aS:#S. 8*11115^3^^7 a~c t> 
CD^I 0 bt^20[)^l 0 aiS^i^-r^T'UXAe ^ U XA 6 SSoS 1^?^: 

MfH^ 1 1 0 b ^^^-r^©^7t#?^ 8 XA 6 ^mrnvfcm 2 cd^ 

1 Ob^KlXrsMSBl 9.i:. ©Ml 9Sri^{^^?^««2 0{CJ:D?^Sp-r^?^SP 
J^^}^J^2 0«, 7^'JXA6lr^WlC;^J';/yU>y$nT:feD, ^2(75^ 



wo 02/19027 



PCT/JPOl/07342 



m m w 

5 mw^m 



wo 02/19027 



PCT/JPOl/07342 



10 *aL.T. -^©jMfe^i^-frpjs-r^B^^^^^^s 0 9(D^-fy^^-^nx\^^^o ^ 
^ D 5 ^'-<D^n^nim^(Dmm^^'rmmm^\zj^^xnm^^^^ - ^ 

15 umm^m=lr9 O 9 ^-t*. m^?^*P^^9 1 2i)^'^)V^9 1 3 &^bT»-&^ 

3tai (m^-tir-f) T I R:/UXA9 0 3 i:, "fe^H • •fe^sK:/U 

20 9 0 6 t TgJfe^^^^T 9 0 9 ICX^-T So 9 0 9 13 J: 

^xmi-^nrz.mt. •^-(^us.^-cDMmizMmvx. ^pp9 i o a^^^t^^ 

PP9 1 OblCic5T^^ns>^lRl-^l^5&^5. :^PP9 1 0 a©;5-|n]->I^J5^57^ (3^6 
9 10a) sjfc|^^^?^^9 0 9(D^^®{e:«^snse!fc^<^'l»?6^Wt-So 
5t9lOa«, feii^!?|i-fi-&f3S7'UXA9 0 6t. T I R:/U XA 9 0 3 tSS 

25 iiibrc^> m^vf3:i.>nm^^mz^^x. x^u-xc^^^n^o 

Bjti^S^*^9 0 9Ji> 4^;V:$''9 1 3> mT<^^*^9 12. fc-he->>^ 9 



wo 02/19027 



PCT/JPOl/07342 



1 4^^xm^y7>9 1 5 }z:J:0M^n-5o 

Vi^^Zr^D, 2^BJ«ffl»*T% :^m^ii^^o :^S^9 1 0 T I RT'UXA 
9 0 3lCAWb;^Vi«t5lC-fe:5^gS-^^^:/UXA9 0 6lCJ:-^-r^din. 

5 Ri- ■fe'&^l/UXAg 0 6 55^e.ai*r-r^o :^i!7t9 1 0 hf}iT I R:7^UXA9 0 

^-fb-rSo :^S3^9 1 0 bit, :^S7t9 1 0 hiimMT^^m (S^-a-T) {c:^ 

SltM085fe#.^^^TO?^^:Pifi®#O^F[|;&t. mm^l 0-3 1 9 8 5 3-^^ 

10 m^z^-^n^o <wm^i 0-31935 3-^^fgic^$ns^jT?«, ^m^^m 
Kmm<D^'^m^m=^<D}^Mimm<D-^ ^Kmom^'^s ^^m^ 10-31937 

9-^^#tC^$n^o #M¥1 0-3 1 9 3 7 9#^25f^C5^:^nSM'r«. ?^SP 

fc:ft&tcigtte.nso ^m^i 0-31937 9^^^(c«, ^stc. i!^^^^^ 
017 \z^-^n^m^(^m0^'v\t. }^my r > 9 1 5 •^mmm^m'^ 9 0 9 i;i 

•20 ^Vte>nXV>i), B^^^^^^9 0 9©}^5^^^S:S56e)^-5^;-rSi:^ 

>9 1 5©(H[»Si«<-r5:^\ }^^:7T>9 1 5^::'c^Yb'rsJ::ttc:J:-pX. 

\z^^n^m^\z^n^t. mm^mmr^^ti,z^-px>3f^mzmmt^7^my 
T>9 1 5(Dmm^^ 0jfe^a^^T9 0 diz^^n^-^^i^^^^-^zmi^mz 
25 -g^^n, eii-^^^^^9 0 9ic^^$n^B!fe#<^iii^*^^t:^^^- ^(ojsm. 



wo 02/19027 



PCT/JPOl/07342 



> 9 1 5 \zm^-t^mwiu. i!fc#^^mT9 0 9 (D^^m - -e-^fife^uxA 9 o 

Jfe9 1 0 b^T I R:/'JXA9 0 S \ZXM\yf3i^^^'5\zm'<WiM^^-o'^^^^o 

10 #^¥1 0-3 1 9 8 5 3^'ikm\zm^^n^7'^mM7^'c^-^^ ^m^^m^^ 

0-3 1 9 3 7 9-^^^fcWS^$tLS}^33]^3fiT?«> 8i^^^^5^^^j5«, 

15 ^^icj;^T?^sp$n§o ^m.<Dmmmm\tm^>(ox^ ^m^f3:if^^f}^'T^^'^^>o 
±mvrci^>m(D'^Mmm\z^^^x%. yuxA (Mx.^*; eii?}:: 



wo 02/19027 



PCT/JPOl/07342 



15 m'^'Miz^ry^^'r^n^m^ti^m^. mmmi<Dm-im^mM<Dmm<Dmm 
^mmv. mmmm^mu. mm'X^jXJ>.iz^^miz:^^y:^v>if-^nx^y). 
mmm2(Dytu. mmmi$i^i^m^mcxm.mizmmv. zmz^^. ±mmm 

20 m'^'^mx. mm-xvxi^u. mmv-xm^mB^^(Dm^f^^iz^mv. m 



V 



wo 02/19027 



PCT/JPOl/07342 



y y U > V^kT <fc Vi„ 

25 MfB}^*p§i5t*^ mwmimm^m^m.mtLmmmmi=.^m\:'Xm^-^^^ 



wo 02/19027 



PCT/JPOl/07342 



m^^m\z^K)nn't^m=f-^m^t.^m^^^n\z^y). ±.^mmi>m0.-^n 
mmm'^^nmn. m^^m.^7riM=^<^mm^^m(Dmm^mtm.wnm\,z^ 

^m.^\zt]m-^'^^nmmt.^'^h'^^^^^^ 

25 MfBm*»cD^^^M«. WSB^^¥MB;fe#^m©J^ffl<^5MI-JiSCTRl^{- 



wo 02/19027 



PCT/JPOl/07342 



10 So 

m 2 2^^Hj0D«O?^M©S^M»^S 1 0 0 0 ©?&Spait 10 10 2: 
1^ 3 BJt0«^^^7 bCD^^W 1 2 7 0T?^So 

msBU. ^mm^m^Th msA) (Dm^mi2 7\z^\,^x. y-x^i 

S 4 :/U XAi^ai^Si 19/^1 co^^r-^Si^® 2 1 *3a:r)C^ 2 o^^?^ 

20 m 5 X2^^mmm 1 9 ^^^^j-si • -fe^^:/'J e o±®tc®3g$n 

|1I6B», ^BAJC^^nsyUXAi^Sl^^l 9<^A-B8ffffii2nr^So 

m 7 Aj* . B!^^^^^? 7 b ©w® 1 2 8 1 (Dm^^^mmn 2if)my)rD 



wo 02/19027 



PCT/JPOl/07342 



8 B mi (om'^^mmn 2 1 a ommmr-^^' 

5 m 9 Bjti^^^m^ 7 b co^^M 1 2 7 (DJ^ffilC^ 2 o^^?tsp^« 2 6 

121 1 0 m2 (om^i'if^mmm 26a ©sfrM^T^?>o 
lai 11*, if^m<Dm-m(DW'm(D7^mmT^i 0 10 (02) (^^^r^'ra-x-^ 
10 ^^-rm'^^^o 

0 1 3 B ^ >A-- 4 3 vO^^Jt) IdBaMSnfeiytM}'^ It 2 

15 OOD^^^^S^TIglTfeSo 

01 4A«, xT^^i'^^N*— 4 3 a<Dm^<o—m^7j<-rwrwm^^^o 

HI 1 5 *^Bj©*M<35?]^M©A*u x-v'a xDi^^mm. 1 0 3 0 sr^-rm 

20 "e^^o 

|gI16«. yUXA^t-hv-V^e 0 (HI 5) *3«k?^t-b-»^ffi:^5' 
>5 1 (1211 5) Oi^5SP'l4tg5=-^^^-ri2Itr^^o 

25 



PCT/JPOl/07342 

WO 02/19027 



5 m^Ammmi o o 2 1 ^mm^mi'? a-? c t i 

R (Total Inner Reflecting) T'U Xi^ 3 • 

HI 1 n^m^^mmi o o o tc^fevix. -Si^-si • -fe^^xuxA 

15 ^5!!^^^ 1 2 1 ^?!i7>X^:::::y h 1 i> ^aS^>X:i.::i«j/ M*^5© 

h 2l:iJcoXm^^n7S:5te^T I rXU XA 3 'vXW^iir^T^cS&fT^^^AS ^ 
-4tS-^tr. ^jiS^>X^->;/ M«> 7>Xl0lt. ^>Xi o i j&^^^t" 

20 1 0 0 Ofc::feViTt*. ^>Xi 0 1 tUT. mxu. :^-fe/>^>X;Otffiv^e>n 

2 2 mm(om^ e. t i r x u x a a Ai^rr s . 

25 TIRXUXAS^*, 2 00DXUXAfCck0^^^nS- 2'OOXUXAO^ 

10 



wo 02/19027 



PCT/JPOl/07342 



15 ^«^7 a~7 cCO^n^ni*^ Sl^^^aiBfe^^^^^T?^^^^^- 

m2}t. ^^m<Dm-m(Dmm(D^^m^mmmi o o o^j^^^iii o i 

20 ^-r. 0 2 m 1 (C5i^$n?)^SlAO:^ltl3!>>6^fcT I R^UXAS i:. -fe 

^^g!l--e-&^:/UXA6i:75^*^$nw^o ^ 2 ICcfel-t^ilKM^iW^^ 121 1 
43tt^M<z>^W4-*a^t-^o 02lc«, lai };i^sn^Bj^^^^^T7 a~7 
c©a^. B!fe^|l^^^7 ai:8J^^^^*^7cit**Pl§$nTViSo 
^S^l^^7 a^<fclKBJfe^«^^^ 7 c(;:Ma-r^^l?&fe#IH&^nTl^^o fe^^ 

25 •-fe-&fifeXUXA6fca:-:>T, V-X^ 1 2 2 <^?B*^«^*^ 7 a~ 7 c 

n-^*ntc>c^jS;-r ^Mfe^:B-'^cD:B-^PF> J;ia^l!!fe#«^^^ 7 a ~ 7 c (D^ti^tl 

n 



PCT/JPOl/07342 

WO 02/19027 



^ 3 A^t , efc^^^fH^ 7 b 12 7 12 7 tCt*. 

15 (D^^ ^u3.^—3 0 m^mm-^nx^^^o ^r-r^^ns^— 3 o i«, efe^*^ 

0 3 AlC^^nSV-f tJ^DS^-MBft^^^^^^L.'^^^^ M^}^. DMD 
20 (Digital Mirror D e v i c e) ^^-^TMA (Th i n f 
ilm Micromirror Array) ^^:0«^p^'fb^fc»^^^nx 

03B«, Mm^mi^Th msA) (Dlg^M 1 2 7 (::*5ViT> v-;?^.^ 1 

12 



wo 02/19027 



PCT/JPOl/07342 



-1 Om^ "ON" . +1 "OFF" i:«bfc:«#, "ON" ICMjS^f 

js-^-r^DS^-s 0 1 tJ:oT;K#^nfc3t5&«'if#^i obsm-r^o "o 

5 FF" tC>t*Ji&t-^^-1*^P5^-3 0 1 fCcfc-:5TSltSn7t^;0^^S>iei 0 
f^'-fe-g-^T/UXAe tSffloT^S^Ml 2 7lCAlif-r*V-X^l 2 2 1 

^n^nmi(D^ (mm) 3&^xs%2(o% (pfmm *#^o mmtfti o bj*. 

D LP (Digital Light Processing) i/X7^A;e>^^iS& 

15 2 ^^mvx. i^nm<^^n<omWi(o}^nmm. i o i o ^uiegrs. 

-fe^ii • -a^^xu 6 'If 1 0 h^^xs^m% i o a ^mm-r^. 
• -fe^fi^xu XA 6 ^^ii ufc'if^^ 1 0 b T I R xu XA 3 e. 

C^iab. ^3P^^5S8 (01) te:j:-oTX^^U->i 1 Ofc^^^ti^o 
-fe^i-itt • -fe-er^XUXA 6 -fe:5^m • -fe^^XU XA 6 

20 2 Ot:iJ;D5^^-r?>XUXA)^^^mi 9 5&t^g«^J^lt*-pXHS$nTi/iS, 
-fe^IH • -fe-^^XU XA 6 CD±® t •fe'&^X'J XA 6 ©® <D 
5*.. liI2{c:*5iiT*fc-h:^i^(-^'5®^''^'5. 
?*^a5^^^7b®^^®l 2 7<i:^^#J©® (WM) -^CDMSrf^v^ 

® 2 0 oj^^rsB 1 ©^^j^^^B 2 1 ■i)mmm^rc\-^^-^^^^z^-^-^^ 

25 ^t^nxv^So S^c. B5^^«^l^^7b©^^®l2 7©J^fflte:«. «^M1 2 

13 



wo 02/19027 



P.CT/JPOl/07342 



mn2 i^xzsm2(Dmi^if^mmm2 6^m\:''T:mm-^n^' mi^if^m2 0(Dm 

T^U XA?&ai^ffi 1 9 , m 1 G^^l^i^^^S 2 a 2 (D*^(^SP^S 2 

^ibiz. ^^mMmmiz\t. Mm^2 ^^m^m^r^r^^iz. '^nyT>2 
^i^m^-^m\zmy^n^o i^my7>2&n. nm^2 4(Dmm(^^m.^m.w 

15 ^§I24«> ±#:tUT, ^^Bi • -fe^^T^UXA 6 &^#:?&^2 0 fCJ: DJ^5«] 

S o 

20 l^^^f^rS 2 0 XAJ^^^^S 1 9 45ViX, -fe^HiS • -fe-^^:^ U X A 6 

14 



wo 02/19027 



PCT/JPOl/07342 



0 1 7 \z^-^n^m:wm\z^n^^^M • fe^^K>^u 9 o 6 m 2 izis^ 
•^n^:$imm(Dn^mi^mmM 1000 ©e^m • 'S'&^:7'u xa e t&jti^T 

10 M©±TOl^ilcD«$) ««tc*5tts-fe:5^gi • -fe-g-fiSt^UXA 9 0 6 

0 0 o<Dmt=i:^h^i&M-r?>ziii)^^m\zf3i^o 

1 5 :/U XAi^^^« 1 9 10a SS^JRf 5^tXg|5i: bX^tg-TS^-^fC 

mi^^m 2 0 oSJf^J*. -Si^-Si • ^^m-fV Xa e oBifi^^ ( n = 1 . SiE 

m) timMm\z^i^r,^^iif)m^v^^o •fe^^fi8-fe-&^xuXA6 1^#:}^/»2 
20 0 h\t^^mztfy^v >i^^nTViS(Z)i?, ?s<2^?&^i2 0 (Dmrnm-^^^^m • 
-fe-&^i£:7'uXA 6 (Dmmmiimvi^^m'^iz\t. ^^m • -e-gr^xuXA e tmi^ 

Ai^sp^m 1 9 (Dn^wmi^^^m2 o tcAWb, :/u xA?^^am i 9 (D\Hm\z 

^fcoXM^nSo ^m^l 0 a:*«^i9-SII • -fe'&^^'UXA 6 

25 #:}^/«2 0 (Dnm\Z^^^XKHl^^ ' B^m^VXJ^. 6 ^MiiiUXT I R 

:7°U.XA3CAl^t-r^ilt^t5^V:>. ^o-C, ^(75^ a. 75:^^^ 1 0 a/^^X^U- 

15 



PCT/JPOl/07342 

WO 02/19027 



bTs x9^P'>iJ^Un-;V5 5%. >^X5^1^>^U:3-;V3 0%. ^*U-kU>l 

10 7i^> • ^-&^:/U XA 6 CDS 2 0 (DBW^t^^^^MW 

l>^-r;5^g3tl Oadtfc-Td^Tf&D. Xi7U->110 (01) lei^^nsefc 
15 EI 4 XK-^nmm. 19,^1 2 1 ^^tS^ 2 <D^^}^ 

^■=?7 c««l!S^nXViS. bd^b, S*^^^^^7 a:fe<fctJ?B;fef^*^^^7 c 

20 (D^n^n<D«^Mo^ffl*5i;tJJ«M}c. 04 (c^sns^ i 2 

CD i I^^tCD^i^-^Si "5 ^ e> ^^^^ ^ -^^'^^^^ ^"^^ ^ ° 

tL^Wk^-^. I1I5«^ ig40^EPAi::^$ns:^iH]55^^:/UXA<^sp^Bi 9 
25 *3J:tKfe^3'il • -fe-Sr^T/U XA 6 ^^fcl2|-e*S. 

16 



PCT/JPOl/07342 

WO 02/19027 



:/UXA6 a~6 c S^tP^^BI • -fe^^yUXASc^JJim^S^^^^^S^A*- 

nmmu 2 8 tT^t^ttsnso j^jsxp 2 7 ti^mmo 2 s tii, ss^?^:^-:/ 

2 3 (02) {C^,msnSo 0 5tC^^tl5M-^}*. :/UXAJ^^^ftl 913^4, 

10 2 7 <Dm^^rs^i>^tiin 2 8 1 ^izm^'^nm^ 

15 M 1 9 <D^m^^t-&.^m ' -a^^xu XA 6 <Dmz\-mBMf3:m^r^m2 0 d^^x 

XUXAJ^^SSl 9«^ ^S^lOa (02) ^«-rsM§P^l-TCD^ 

20 ^\z\t. m^^m2 o\z^^m^^m±'r^rcmz. h^ias^©^ 

±^-r^o XUXA^^SP^Sl 9 0F^lii?^^i^/«2 0 <hOWTS*3^^S:fT5 J: 
t«C.fcoT. XUXA<^*P^«1 9(Di^S«^^^^- XUXA<^SP^mi9 
25 C^V.Xtt> 1 0 a ^mt^m*^> iS^^ ^^^^^ 2 0 C^fSOT?. 



PCT/JPOl/07342 

WO 02/19027 



10 



20 



25 



^S^-^fCt*. ?^#:?^^2 0©^5S«». 5 0 c c/m i n ^^+^3^^"^^^^ 
0 7 BA^^^^^ 7 b 1 2 8 tC^ 1 2 1 0 ^ 

'mM^nxi.>:S>o ^-^3 0i:^3 1i:^i, m&m^<D^^>T}i 

xm^f^n^' ^-^ 3 0 ^ i ®^^j^*p^§ 2 1 \mmm^m^ 7 b 
^^7^ 3 4 «#iiis$n#^o 



18 



PCT/JPOl/07342 

WO 02/19027 



iii8 Ai*^ Bfe^^^^T7 h(Dmmizmi<Dm^nmmm2i a;^>t^o-^tte> 

m 7 B^^mvxmmi^tcm i om^^if^mmm 2 1 \zi^^xm^^ e>n#s, 
0 8 B mi (Dm'i'r^mmm 2 1 a ©6iff®iin?^s. ^ 1 ©^^j^^^^ 2 

5 laJi^-^^SOai^Slai^^tr. 3 0 a t^S 1 a fi^^^J 

-er-X 3 0 KU. mi^nm2 0 S:^^^^S:fe8e>t^> ?^^«AP 3 2 i: 

nxi^^^o unt'J^D. m^^m2 o ^mi<Dmi'Bmmm2 1 i:o^i<z)^3sm 
mscu> mi 21b commmx^^o m 1 ©^^i^^^m 2 

15 lb«, Il|7A*5j^OT7B&#K§UXl5iBJUfc^l<^)^^J%^Sm2 ll;if^^ 
T^V^e,n#^c ^lCD*^i^SP^e2 Ibl*, /r-7.3 0bi:^3 IbtS:^ 

^-xsobtrti, |^'«c?^^2 0{c^-rs®fc}t^fflU:/3 6b 

;int^^f9> ^mtmi<Dm^^^iii-^m2iht<D^^m^mmmzr 
0 9 Af^, likmm^m^ 7 b c^«5^® 1 2 7 cDj^Hfcs 2 ©^^^^sp^s 2 e 

19 



PCT/JPOl/07342 

WO 02/19027 



10 



n4 0izn. mi^^m2ofimx'^nx^^=t. m2CDmi^i^mmm2 6iz\t. <^ 
^xp 3 8 h^mmn 3 9 ti^^nnBti^^ ?^ikxp 3 s ni^mma 3 9 tu. 
^n^n. @s^5^i-:5^2 3 m2) \zmu-&n^' 
m2(Dm^nmmm2 6 1*. 9mm^^mi^7h\zmmmm\zX'^x^mm\z^ 

\^mmm2 o i-^^ ^ne. ^c^i^^. b*^^^^? 7 b(73^M 

15 12 7 <Dj^ffl75)^i^^^tl^o 

S;fc^ig^.^^7btcAM-r^V-:^^12 2 (0 2) SMfi^tC^ (^^^ 

x^i 2 2«i!iJi'^^^^^7 bo^s^Mi 2 7 (Drnmizi^^mr. z.n\z^y). 
^^^m<D:^^m(Dmm(Dmmo^^mi^mmmi 0 0 0 mi) x\^. m2<D 

r^;zt^tm^\zf3:^^ «£-pt, m^i^^ 2 1. mi) 

• ^-^^K7'UXA60^M^J:T^/*:^cJ*?!^^«^m^7 bCD*:^Ml 

20 



20 



25 



wo 02/19027 



PCT/JPOl/07342 



2 7\z^m.^<DM^i'i^i^*'t^^^ t(Dmm(Dm-^m±^rix:^^'j~'>i i o 

^® 1 2 7 \z^m.^<Dmmi!}mmt^ zi t.Mst-^n. t.^^ u-> 1 1 0 iz^m 
^ 2 2 6 a la. Ji^ufe^ 2 (DM^i/^^mm 2 e t iRiaicg^^^ 

15 ^^*^7 bCiS^^nSo ^2 0l!l^<^^a©2 6 a«, -Sr^-^i • ^^^-^V 
XA 6 7 b CD^^® 1 2 7 iiOr^llC, 2 0 ^^fef^^ 

f^2<Dm'T}^^mm.2 6a\t^rc. ^jim^^^^'^ hom^mi 2 7^-^g-r^sl5 

^ 2 co^^?=fr^^S 2 6 a ^m^^^"^ ^ b ®«^® 12 7 Sr?S#?ffM 2 

21 



PCT/JPOl/07342 

WO 02/19027 



mm^m 2 0 ^^m 1 2 7 ^fe^tx^^nii • ^-^^-^v xa e tc^t^e^it:::* 

5 ^ (n=l. 5@S) tc^KWl-^bV^il^i^^^^l-^^. tW*}^^ 2 0 (^MOT 

0 1 0 \z^^n^m 2 cD^^J^5^am 2 6 a J;nJf. BjJi^^^^^ 7 b t 
^]l8.-fe-&^:/'JXA6^cDl^c^SWlc«. ?S^?&^2 O^Wc^nxv^^, =6£ 

■ f^m^^^^ 7 b ^ 1 (omi^^mmm 2 1 2 <D^^?fr3gp^s 2 e i: 

1 1 o},z^B-^n^^^^(Dmw^^\::''^^^^^^^^^' 
mmmmmi'Tho^yfmytioau. xuxA?^iP^*i9 (s^ra) izm 

Mft. :/U XA?^SPge 1 9 «^ • XA 6 ^mi^i^M 2 0\z 

22 



PCT/JPOl/07342 

WO 02/19027 



75:^, 121 2 ^UXA?^^P^S1 9, ^ 1 ©^TJ^in^* 2 1 *5i:tJC^ 2 

6 ^it\mmm^m^ ? b om^m i 2 7 iz^^mz:^ y^^J >if^n^'^^m^ 

$ e> ic, y u XA?^sp^^ 1 9 . m 1 (D^^j^^^s 2 1 ^ j:^;^^ 2 om^^^ 
Mmm 2 6 <Dr-^T:^^*j^^Me*#^e 1000 i-istt e>n^ ci i:«je^^T?«75:v>o 
T'U XAi^^SS 1 9 . :^ 1 <??^T}^^^e 2 1 ^^zsm 2 ® ^^i^spa^ 2 e 

23 



wo 02/19027 



PCT/JPOl/07342 



5 0 1 1 i^mm<Dmm(Dmm(D^mmm i o i o (m 2 ) oi^m^my'-i^ 

m^^^^ 7a~7c mi) (Dot,<Di^ o^mmcDum mm> mm^ 1 
10 1) B^-fi^5^5^TC5^^MJ9?a« (jm.. i 0 2) tSr^ 

10 #-^1 1 0 3) ^^S^^nTl/^-5o 

#>y2 2 (1112) T^U XAJ^5^^m 1 9 ^ 1 

• fi^^M : 4 0 ~ 6 0 c c /m i n 
'^mry^^^^^'J^l <iai) <^)^ffl:^ : 6 0 0 0 ANS 

S9^n 1 0 4 :7^u 19,^1 (D^^^n-m. 2 1 *3J:rx^ 

20 2 CD#^?&5^^m 2 6 (OWmnU 2 0 Ofllm5^'S^T^:>^7^■> 
P#;^ll 0 :/'JXA?^SP^mi 9, ^ 1 2 1 *5<fcD5B 2 

(om'^^^^M 2 6 <D^-«i:?^s 2 0 (Dmm)^nm-^nrc, 

25 Bt;i^l 1 0 yUXA?^*P^gl 9, mi(7)^^?&^^m2 l:feJ;t/^2. 

C7)^^M^M2 6<D?S#:?&«ft2 0 ©ffiiSd^f^lh^nTto 

24 



wo 02/19027 



PCT/JPOl/07342 



1 1 1 0 m2 (Dm^^^^mm 2 e (om^i^m 2 0 (Dmw-^mm-^nnio 
5 L mi (Dm^f-r^mmn 2 1 2 cD^^^i^ai^« 2 e t om;&ic^#?^^2 0 

0 2 1 0 S—Ptji^l 1 0 9(DM<D|!fe^^^^TO^^M{B!|Omagl 1 

0 2 i:^jt!K-rs i:, ^ 1 om'^^mmm 2 1 omi^^m 2 0 srmm^-yrsj^ctt 
7!)sm>^^ mm\z. Ht^i 1 0 s-mi^i 1 0 e <Dm(Di!^mm^mi^(Dn-mm(o 

mmi 1 0 1 ^> B#;i^l 1 1 0OT0?8^^«5^*^^*®'<^'J®^^1 1 0 1 i:^ 
15 Jioo: 5 tc, B 1 <03^TJ^*P^e 2 1 J;t^^ 2 (D^T5^^^S 2 6 <D-::&o 

m 1 (Dm'i'^nmm 2 1 2 cd^^^sp^s 2 e t cdm:;^{c^#:?^«« 20s 

20 X. ^m^>^=^=^y ^'i- mi) <Dyttiit!^-^^\z^<^'^^^^^^^^^'> 
mi 2 2^^Bjo^jiga)jfe^onux->>3 xD^mmM 1020 s:^i-o 
■j^^^iti 0 2 ott, ?^m«Bi 0 1 0 (^2) :^mm(on^mf^^ 
©giooo (mi) iz:^h^xm^^^nn^'. 
^mmit 1 0 2 0 1*. ^mmm. 1010 ^zi^mi^x. y°v XA?^*p^g 1 9 1 

25 



PCT/JPOl/07342 

WO 02/19027 



(DiiMJ*. 3 ^ODT'U XA 6 a~ 6 c orBl(D#/jN:^©S5&^#^E mm^^ 

}%mmmi o 2 o-t?t*, mi^ii^m2 0}^. ^bj:^^7.4 2 ^iSBjig«mi 2.0 

4d>e>?^x§n^ xT9^Y>A-4 3(5Q#§gictS8e)&n. }^j«aiP4 5d^e>M 
20 fi2 4 (mi 2) tc^^jimsc 01 3A\t. n^m^mmmi o o o (si) 
■ 7i^^f3:^m^\zmm^rir:im^omi^^m2 o (^^m^s^bxv^^So 

»?^i»2 0;?)txT4 6&^^^rV^§il^^-. XT4 6«?¥*}Cj;0XT^r 

25 55>e>xT4 6«tti^v^ (-TJ^^b-^. imr^m2Q<Dmmmmz:jiT4 6-dtxBf3: 

„ xT9=-^>A*-4 3;&tmi 3Al-^^n^t^M^J^T;0ti£tC|gS$nxfe. 

26 



wo 02/19027 



PCT/JPOl/07342 



oom^^^-r. iicoj;^^!i^si«. m^it. i^^m^mmni o o omm^rc 
0 oomm^mzmio^-r. mi^i^m2 o<DmmmmzxTA 6i)t^.^:z.i:f)m 

^1 4A«, x75^^>'n-4 3 a©mo-^^!l^^i"8'f®Enrfe§o XT5^ 
^>;t-43a«, 01 3A^^nmi 3BC^$n5XT5='-lr>n'-4 3lCf^ 
;^T. ?^^^iil 0 2 0 (012) \Z^\^^xm^>^tm^o 

0 1 4 A \z^\^^x. m-t^^m 2 0 it^miz^-^M ^ o \z-^mx uA4t^iE>mx 

i-So m.^^m2 0\z:nT4&tmxvx\^^^m^. xT4 6}*xTXh^>/^- 

4 8lC^O3&^0> ??:^3CJ:0XT5^^>A*-4 7®±gPt-fS*ao ^^^oT, 

mp4 5 3&^e.xT4 6«ai3^v> (f)^*^-^, m.w^m2 o <Dmn^^\z:r.T a e 

014BJi. |2I14AC^$n^^^t«^=^^^?'^'^^^^^^^^*^4 2 ^ 
7&ia3g$nTV^^«I^S^-r. 01 4B{C:felt^TW, 01 4AlC^tt^&#J 

014BlC:feV^T. ?^'f*?^ri«2 Q\X^mz^-^M^O\Z-^mXU 4 Afj^^m. 
At-^o ?g#:}'^^2 0(CXT4 6>i>t^gAbXV^§«-&, XT4 6 tiXTX h A 
-4 8iC^'tP75>D. ??;b(C<fcDXT^i'>A--4 7(D^jS^|54 9lCrS^§o 

27. 



wo 02/19027 



PCT/JPOl/07342 



?^j»mp4 5:6^e>xy4 6tm:^vi i-r-/3:t^t>. mm%m2 0 (Dmmmm^z 

tC^tt&nTfeJ:l.io XT5^-^>A*-4 3«> ^>-f2 2(D^m (_LMO 

m 1 5 . 2^^Bj<D^js©?i0^<oA'j X— >3 xDif^Mmmi 0 3 0 s^-f-o 
10 ?^sp:P3ii 0 3 o^i, '^mmmi oio m2) iz^^-x.. ^Bmcon^m^^ 
^Miooo mi) (c:fevi-c^vie>nf#^o 
}^nmB 1 0 3 0 nmrn^t i o i o \zitmvx. y u XA^^mmmcDmi^ 

15 i^^^ii 1 0 3 0 '^^nmm 10 1 0 XA?^^^S 1 9 tCf^;^X. 

#:5^jW2 0 aTiWc^nxV^^o :/UXA?^^^Sl 9 alS, @2W^r^-:7'2 3 
\zmU^tlX\>1S.\i^<OX. ?^#:<^S^2 0 aJ*tiiib75:Vi, 
^ij XAJ^^^Mi 9 8i(D±M\z\t.. m.W^m2 0 a<z>i!ti&;ifflo^m4'(;i;Jcfc 
20 tfc^ii-SSfcl^^tUT, yUXAffit-hS->i7 5 0 Ji^j^^^nw 
:7°UXA^b-h~»iJ7 5 0<^±§KC«. h :7 r > 5 1 

?^#:i^i®2 0a«, JlBJ-e^D, -S^J-filt • -fi-^^:/'; XA 6 }C5fe^6<JtC:tr y X 
25 U>:i^$nTVi-5. ^eoT. XU XAJ^^^^ 1 9 a -^m^lO a-^^^-T 

^mmi}i\.xm,m\.n^o x'jXA?^5W^ai 9 at^^f^. ^©s^m^^^: 

28 



PCT/JPOl/07342 

WO 02/19027 



^^^rc^\z\m'mm^^>'^^'>^^^^'f3:^^ ^'^^^^ j^^ii^ifi i o 3. o 

10 m^^^ 2 0 a ^Je-^T. 1 0 3 0 Xi^. 

■ mmmm 5 3 b^^^^^^^ 7 b <D^mo:>umi:n^m^^mm 10000 
20 nmm 2 4 ic^v.T, 2 0 fc. mi^i^m 2 0 *t^M-r (^j^^^. 

Q = V*p*Cp*AT (^1) 

25 Q : 3Sm$n^^fi CW] 

V : 2 0 OSSa [m^/ s 3 

29 



wo 02/19027 



PCT/JPOl/07342 



10 



CP : m'^^M2 0(Dit^. [KJ/Kg • X:] 
AT : CC) 

»}^i»2 O/i^^TK-e^S^-^l-t*^ Cp = 4. IS^^^o 

mt^^oKvx^^^^. mm<Dm.m-^^^^m\zu. ^i!^m'7T>2s^^xs^s> 

f 2 2 OEte^^TVf S - ^^Mefc^^Si 1 0 0 0 SriS^W^fc-TS z. 

15 i:;?>^nJSBlC75:S<. 

20 >5 1 (01 5) (^?^^i4«i^-^^^-ro n\2\z7r^-^n^-^n 

0*3J;l>'b-h-»^^^:^>5 l^@a«T^-i:t^'fc^"^^Tt>nfeo 01 Sic 

urn mm. ^mm^i e i o) zfoxA^^mmi 9<d±^w^& 

M#-^l 6 1 1) i:=&^i-o £;TOi::feDl?^S« 
2 0 : X9^V>:J/U=i— ;K^7K^^ 



25 



30 



wo 02/19027 



PCT/JPOl/07342 



■ • mmMM : ,1;tJ 1 0 0 c c /m i n 
'y6M^>^=^=^'y ^ l (^l) O^mtl : 3 0 0 OANS i;w-^>0# 

5 0 1 (lai) :^^*J^«-$nfc 6 0 1) o z:(D^^m^\t. 

ii . e-^sK^ u XA 6 i e i o t^u :^Mmmm 1 9 o j^sb© 

tami 6 1 1 3iL^l-Jt#f S (^Kl 6 0 2) . Bt;^! 6 0 3 iCcfeV^T. 

Pt;^l 6 0 7 ir^l/iT. ?^#:?&^2 0 ^mn-^^fco 

So ^fc. mi2\z^-^n^'^mmmi o 2 oic^sv^x. ?t#:<^i«2 o^ti^$ 

25 mi i^^-c^mi 6i!}^^. ^%BM\z^nit. \^mn^m=f-7 a~7 c^^zs^ 
M • ■B.^^'^'J XA 6 ^1 t75t-c#. ^ e> i^i^tai^ >X3-- 

31 



PCT/JPOl/07342 

WO 02/19027 



5 010 (i§i2) ^fctsj^sp^iiioso (015) \zmn^^t^> misit^ 
2\z^.^n^^mmmoio m2) ^ram^mmm q 20 mi 2) 

10 mm±<^mo)mm 

&.±izmmhr:z^viz. :^mm(Di^^m^mmm\-^^ '^'i^u^^-:^^(Diik 

m.\zitmvxr^mimm^^(D'v. mu^^^^^^^-^^ - t^t-^mizu^o 



32 



wo 02/19027 



PCT/JPOl/07342 



1. ^j-T.yt^^-r^^myt^^i:^ 
20 <D^n^n\z.^^^xcomm^io^^^m-^^ m^(D^mmim\ztm<DU^ 



25 



3. ttiB<^^gi5«. mmmmm^^^^mmm-m^mmn<onmo^^%^\-n 

4. ttipBr^iPgPtt. tfftB^#:?^^«^S3tHM§P^^^»^^^®^'^^®^^^ 

33 



wo 02/19027 



PCT/JPOl/07342 



20 



26 11. mnm^nmom^rma^ MiE:/.jXA©a»fspi:*H«c«i^''^- 

34 



wo 02/19027 



PCT/JPOl/07342 



12. V-7.%^n'^^^U^^^^^ 

10 

^^^^^^^^ 
15 m^mmMo 

20 15. wsB5^«i^i*. mmm^nm^mm^u^^^nBmm^tt:m\:''r:mm^ 

. i»s^o^ffl^l4^i^cfBmo^^Mli!fe#S»• 
l 6. .m^nmm(Dmmu^mimmw<^mm<D^n^zm-r^^mz\-^. 
25 55t?^fiK^nT*5 0, H&iB?^5Wgm. mmmmm(Dmm(D^m.^m.wt^z.izizjz 

36 



wo 02/19027 



PCT/JPOl/07342 



17. mmmi^m^o.mmm&n. mmi^^m^^mm<Dmmo^um^^f^sCx^ 

5 

20 siiefe^^*' 



25 



1 S5IBI^^}^^««^ tiffBS*^^^#^<^»«.-r:ffi^<fctJ^^ttIfB:7-UX^i.i>fe 



36 



PCT/JPOl/07342 

WO 02/19027 



mcD^m^iznwL^^^Mmmt^^t^. wsteotsH^i 8miztm(Dn^m9^ 

2 3. m^&mi^m^<Dmmmmi'3:. mmm^m^mm^(Dmm<oum\zmi:'^-m 
10 • mzmm^n^^ m^(Dmmf^2 2wzw.Wio:)n^m^mmmo 

2 6. wi^m<^^mommm\t. m^:fvxA(Dmmm^mMmiizmi.^K 
2 7 . m$^^m^^^m=^(Dmtm^m\zmT^mmm^^mm<D^mu. mti^ 



37 



wo 02/19027 



1/17 



PCT/JPOl/07342 




wo 02/19027 



2/17 



PCT/JPO 1/07342 



2 




•1010 




^3B 



wo 02/19027 



4/17 



PCT/JPOl/07342 




\ 



wo 02/19027 



5/17 



PCT/JPOl/07342 




6c 



wo 02/19027 



7/17 



PCT/JPOl/07342 




wo 02/19027 



8/17 



PCT/JPOl/07342 




wo 02/19027 



9/17 



PCT/JPOl/07342 




wo 02/19027 



10/17 



PCT/JPOl/07342 




wo 02/19027 



11/17 



PCT/JPOl/07342 




wo 02/19027 PCT/JPOl/07342 

12/17 



^12 

43 




1020 



PCT/JPOl/07342 

WO 02/19027 



il13A 




wo 02/19027 



14/17 



PCT/JPOl/07342 



m 1 4A 




iai4B ' 




15/17 



PCT/JPOl/07342 




wo 02/19027 



16/17 



PCT/JPOl/07342 




INTERNATIONAL SEARCH REPORT 



International application No. 

pCT/JPOl/07342 



CLASSmCAnON OF SUBJECT ^JAJ. li^.^^ rQSB9/l8 
Int Cl'' G03B21/00, G02B5/04, G02B9/18 



According to International Patent 



Classification (IPC) or to botii national classification and IPC 



B FIELDS SEARCHED . : — ^ r-^rr 



Int.CV 



K^o llilllll aitsuyo SMnan Toroku Koho 



iSJDKeL^ uxu»"r^ 1.^**-...—- ^ — 

Electronic database consulted during the inten.at.ona l search (nan^e of data base and, where practica.ie, searcn .enna ..cu, 



DOCUMENTS CONSIDERBD TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2000-206451 A (Minolta Co., Ltd . ) , 
28 July, 2000 (28.07.00)/ 
Pull text; all drawings 
(Family: none) 

JP 9-96B67 A (Fuji Photo Optical Co., Ltd.), 
08 April, 1997 (08.04.97), 
Full text; all drawings 
(Family: none) 

JP 11-282361 A (Mitsubishi Electric Corporation) , 
15 October, 1999 (15.10.99), 
Pull text; all drawings 
(Family: none) 

ap 5-264947 A (Fujitsu General Limited), 
15 October, 1993 (15.10.93), 
Pull text; all drawings 
(Family: none) 



Relevant to claim No. 



1-27 



1-27 



1-27 



1-27 



El 



Further documents are listed in the continuation of Box C. □ See patent family amiex. 



; Special categories of cited documents: 
■A" document defining the general state of the art which is not 
considered to be of particular relevance 
earUcr document but published on or after the international filing 



dooiment which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use. exhibition or other 

document published prior to the international filing date but later 
than ti»e priority date claimed - 



— later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or Ihcoiy underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an Inventtve 
step when the document is taken alone ^ 
"Y" document of particular relevance; (he claimed invention cannot be 
considered to involve an Inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
10 September, 2001 (10.09.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No. 



Date of mailing of the international search report 

18 September, 2001 (18-09.01) 



Authorized officer 



Telephone No. 



Form PCT/lSAy210 (second sheet) (July 1992) 



mXEKNATIONAL SEARCH REPORT 



International appIicatioD No. 

pCT/JPOl/07342 



C (Continuation). DOCUMENTS CONSIDERED TO BE RBUVANT 



Category* 

y" 



Citation of do cument, with indication, where appropriate, of the relevant passages^ 
5-232432 A (Mitsubishi Electric Corporation), 
10 September, 1993 (10.09.93) 
Full text; all drawings 
(Family: none) 



Relevant to claim No. 
i-27 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



PCT/J POl/07342 



?&m(om-t^»^<o^m o^itfF^ffl ( i p c) ) 

Int. CI' GO 3B21/00..G02B5/04. G02B9/18 



Int. CI' GO 3B2 1/00-27/80, G 0 2 B 5/0 0 - 5/3 2, G02B9/UU M/ D 4 



B3^®^ffl»f«^?R 1926-1996^ 

0*S45tBB^ffl3g^^<^^ 1971-2001^ 

0*SS®llffl»fl64i« 1994-20012 

P*S*ffli&f|ga®^« 1996-2001¥ 



x^it.Wf-f—^''^^^ (f—^^—^<'>'f>^^ l^^citfflufc^® 



C. BgiS-r5fcB8.«>g)tt53Ciafc 



J P 2000-206451 
2 8. 7^. 2 0 0 0 



(2 8. 0 7. 0 0) 



JP 9 - 9- 6 8. 67 A m±^M%mF.^- 
8. 4M. 1 9 9 7 (0 8. 0 4. 9 7), 



f%fc) 



1 — 2 7 



1 — 27 



10. 0 9. 0 1 



P?|cH#fP/f (I S A/J P) 
^SS-S-l 0 0-8 9 1 5 



18.09.01 



2M 8 6 0 2 



®SS#-§- 03— .3 581 — 1 101 F^il^ 3 2 7 4 



i^^PCT/I SA/2i 0 (M2'<>-i?) (1 9 9 8^7^) 



m^mmm^ pct/j po i/o 7 3 4 2 



jp 11-282361 A i^mmm^^^^) 

15. 10^. 1999 (1 5. 1 0. 9 9) 



1 — 27 



JP 5—264947 
15. 1 0^. 19 9 3 



A 
(1 5 



1-27 



10. 9 3) 



JP 5-232 4 32 A (=^II*K^5^^^?±) 
1 0. 9M. 1 9 9 3 (1 0. 0 9. 9 3) 

(:7t5; y-^^b) 



1-27 



«^PCT/I SA/2 1 0 mZ-<-i^<om^) (1 9 9 8^7.^) 



